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Abstract  
The most important factor in life is energy that is called life essence. The crisis of energy has made the countries in the world 
make important decisions recently. One of the vital energies in human life is Electricity, which is now produced from two ways: 
centralized generation and distributed generation. Traditionally, in most of the countries in the world electricity is produced 
basically through central method but the latest approach to produce it, is Distributed Generation. In Iran the Ministry of Energy 
(MOE) presented instruction which was encouraged by the private sections and companies in 2009 Jan. By using the analytical 
hierarchal process (AHP) technique both methods can be proposed based on their subcategories. 
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1. Introduction 
     Energy is one of strategic, economical and political devices by which the safety of the countries in the world is 
provided. Recently, energy crisis has made the world countries take different action toward energy that the 
substitution of fossilized and renewable energy has controlled the supply and demand of energy so successfully and 
it has been appreciated a lot. Today, Electricity is one of the energies that have a significant role in human society, 
that is one of the both renewable and un-renewable energy sources in nature produced by factories and generators 
made by human and then is distributed in consumer network. The demand for consuming electricity in Iran is 
growing increasingly and this growth is related to addition of different parts such as houses, industries, agriculture, 
commerce and etc. these sections have important role in consuming produced electricity. In current system, the 
gradual procedure making central generators in national grid is not adopted because of different costs and 
complication of affair related to the growth of power consumption. Distributed generation is considered significant 
because of the above mentioned reasons. The purpose of distribution generation is providing an active source that is 
able to produce in different ranges. Of the main important decision making in power energy supplies is study in 
distributed generation and centralized generation. 
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2. Distributed Generation 
Designer and programmers of distributers are following to gain strategy by which they can produce a more 
economic and suitable electricity. Today, distributed generation is increasing all around the world and it is predicted 
that it will have a significant role in the production system. The distributed generation is performed in distribution 
network, the location of consumption or near to that using [1, 3] relatively small producers called small scale 
electricity that are more flexible compared with huge and central generators. This method of production is used when 
the national grid and transmission system have problem and it can be substitution for national grid for preparing and 
producing electricity. [2] Generally any kind of independent electricity technology production which has the 
capability of merging with distribution network is recognized as distributed generation. Distributed generation 
performs completely independently while, a network among generators as the ties of a network are capable of 
interacting with each other.  
2.1. The rating of Distributed Generation: 
The rating of distributed generation is written by the manufacturer on the specification labeled based on house 
power or megawatt or kilowatt. The maximum capacity that can be connected to the distribution system depends on 
the capacity of the system. Power Research Institute interprets distributed generation as the generators capable of 
generating up to 50 MW. Gas Research Institute interprets distributed generation in the range of 25 KW up to 25 
MW. The ministry of Energy (MOE) in Iran recognizes the maximum capacity of generators in connection to 
distribution network as 25 MW. [1, 5] 
2.2. The purpose of distributed generation: 
The purpose of distributed generation is providing an active source for producing power that is capable of 
supporting the network. Considering the possibilities for investor, the size and function of production is different in 
this method. The interpretation of distributed generators is different among the experts. However, the main idea is 
presented in distributed generation, the situation of generators in running and function compared with the location of 
them near generators. [1] 
2.3. The situation of distributed generation: 
The interpretation of distributed generators is different among the experts. However, the main idea is presented in 
distributed generation, the situation of generators in running and function compared with the location of them near 
generators [1, 5]. 
2.4. The rating of distributed generation: 
The rating of distributed generation is written by the manufacturer on the specification labeled based on house 
power or megawatt or kilowatt. The maximum capacity that can be connected to the distribution system depends on 
the capacity of the system. Power Research Institute interprets distributed generation as the generators capable of 
generating up to 50 MW. Gas Research Institute interprets distributed generation in the range of 25 KW up to 25 
MW. The MOE in Iran recognizes the maximum capacity of generators in connection to distribution network as 25 
MW. 
2.5. The advantage of distributed generation: 
The most important advantages for distributed generation are: 
• The lack of need for investment and possibility for absorbing the normal investments. 
• Creating competitive market for producing and selling power. 
• Short period of foundation and meeting the increasing need of consumption. 
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• Capacity releasing of transmitting and distribution network. 
• Increasing the reliability of network. 
• The possibility of transmitting power to the separate areas of network. 
• Providing power with high level of protection(non operating defense) 
• Decrease pollutant caused by the high outcome of new generators with modern technology. 
3. Centralized generation: 
In order to produce electricity national grid uses huge generators, transmission and distribution networks that the 
running and installing grid needs long time and high cost. 
4. Effective factors in decision making: 
For making decision in order to choose the method of generating power some variable and factors should be 
evaluated and compared, and also some conditions related to purpose and intentions should be predicted and 
considered. These are three factors should be considered in generating the power such as: environmental, technical 
and economical in two form: economical benefit and no economical benefit.  
4.1. Environmental factor: 
Environmental factor in generating power is divided in to three parts. The subcategories of these factors are: 
ͳǦ Increasing pollution in environment whose main effects is the pollution of generators such as:  
• Air pollution: the influences of poison once and floating particles from the process of firing. 
• Water pollution: the influence of liquid sewage and leaking to the environment. 
• Noise pollution: The increase of all kind of unexpected noises from generators in environment. 
• Damage the perspective of environment: The change of the environment perspective and landscape because 
of high exhaust pipes and other equipments seen from a far distance. 
ʹǦ Having access to the market in order to sell the power (choosing the location of generators near to the 
consumer and load site)
͵– Protection and safety (exercising safety in power industry against any damage and crisis) that all have 
important effects on making decision. 
4.2. Economical factors: 
Effective factor in making decision about national grid and distributed generation is Economical factor that is 
divided two subcategories: 
• Cost: This is divided in to two parts, fixed and variable cost. 
• Income: Selling power generating and other parts with omitting much of cost. 
4.3. Technical factors: 
The factor related to the capability of equipment and machinery in generating power is called Technical factors that 
are divided to the following factors: 
• Power Quality: lack of deviation and interruption in electrical signals. 
493Mohmmad Jafar Haddadpour Jahromi and Nikzad Manteghi / Procedia Technology 1 (2012) 490 – 495 M.J.Haddadpour and Nikzad Manteghi/ Procedia Computer Science 00 (2011) 000–000 
• Network Connection: having connection between generators, transmission and distribution network by 
consumer. 
• Energy losses: divided in to two parts, technical and non technical. 
• Forced outage rate: permanent deviation in power voltage caused by staling the power cable, damaging the 
generators that are related to natural and non natural crisis. 
• Time duration of installation: time needed to make foundation, building, base structure and etc to run the 
generator. 
5. Analytic hierarchy process(AHP) 
In this analysis an organized method is used for making decision that is one of the most important advantages of 
AHP compared with the other method. AHP has a hierarchy framework to organize the problems and issues. 
Generally, human being uses two main approaches to analyze including analytical or systematic approach that the 
decision is made through AHP. [6] The steps are as follow: 
 Drawing the hierarchy tree: the ability of understanding, distinguishing and making relation with different 
parts of a subject. 
 Determining priorities: considering specific criteria, assessment pair wise is done among the relation of parts 
and choice is selected. The matrix method is an easy and useful method having a framework for adoptability 
test, receiving   more data through all possible analysis and assessments exercising the different in judgment. 
In pair wise matrix with a united diameter the weight in “fig.1” are used to recognize the relative 
significance of every element compared with other elements related to that feature like in “fig .2”.  
 
 
 
 
 
 
Fig.1. Matrix of comparison scale 
 
 
 
 
 
 
 
 
Fig.2. Matrix of pair wise attribute 
 
 Logical adaptability: a specific range of incompatibility is needed to achieve the valid outcomes, calculated 
with the rate of adaptability through, (A-λmax I) w=0 and it must be less than 10%. 
 In order to modify the aggregation judgment with N expert respondents, use geometric mean method 
(GMM) that recommended as group AHP by saaty. [6] 
Definition Intensity of relative importance 
Equally preferred 1 
Moderately preferred 3 
Strongly preferred 5 
Very strongly preferred 7 
Extremely preferred 9 
Intermediate importance     between two 
adjacent judgment 8،6،4،2 
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6. Case study: Iran 
Iran is located in western south of Asia, in Middle East, with 1,648,195 km² and it population about 70,000,000. 
The duty of protecting and logical usage of power industry as a national wealth is up to the MOE in Iran. Currently, 
this duty is up to a mother company called Tavanir that is to plan, coordinate and supervise an evaluated the power 
industry. 16 companies are to supply generate and transmit the power, and 38 companies are to maintain, run, develop 
the distribution network and give reliable power and other 34 factories are to maintain and run the generators with 
governmental and privet ownership in all around the country. [4] 
7. Deciding with AHP 
The AHP trees related by first model shown with follow abbreviation in fig (2) regarding choosing the way of 
supplying the power. After drawing the model pair wise assessment is done through both of the ways to achieve the 
main goal. Economical benefit in the model is related because of economical factor and sub-attribute of cost and 
income; finally we come to conclusion that income with the weight of (0.677) Compared to cost with weight of 
(0.323) is more influential. Non economical benefit is divided to two factors: technical and Environmental, those are 
related to main choice of choosing the method of supplying. In technical factor, time duration of installation with the 
weight of (0.382) is influential and also other factors such as looses (.242), FOR (0.189), PQ (0.105) and finally 
interrelation in network with the weight of (0.082) are influential. Environmental factor is divided in to the 
following sub-attribute, pollution emission with the weight of (0.531); market access with the weight of (0.241) and 
protection (D.N.O) with the weight of (0.228) are influential. Technical factor with the weight of (0.545) compared 
to environmental factor with the weight of (0.455) in non economical benefit is influential. After making pair wise 
assessment in all stage related to the model the final conclusion with synthesis the result shows that distributed 
generation with the final weight of (0.740) is prior compared with national grid with weight of (0.260) to supply 
power. The inconsistency rates in pair wise assessment are less than (10%). All pair wise shown in table (2). 
 
Goal 
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X                                                        Y 
 
           X1                                    Y1                      Y2

 
                   C      I         PQ   R   L    F.O.R   IN    D.N.O PE   MS 
 
 
      
                                                                                   DG                              NG 
               Fig.2 all effective factors in hierarchy tree model 
X= Economical Benefit C= Cost F.O.R= Forced Outage Rate 
Y= Non Economical 
Benefit 
I= Income IN= Installation 
X1= Economical Factor QP= Quality Power D.N.O= Defense non operating 
Y1= Technical Factor R= Relation PE= Pollution emission 
Y2= Environmental Factor L= Looses MS= Market sale access 
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All synthesis of pair wise factors shown in table(1). The inconsistency of all factors is less than 10%. 
Table1. Synthesis the result of pair wise in model overall inconsistency index=0.1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8. Conclusion 
In above mentioned issue the method of multi criteria decision making and AHP technique were applied. Finally 
in this issue the distributed generation technology is prior absolutely considering the national grid in model. 
9. References 
1. Ackermann, T &et.al(2001): Distribution generation: A definition, Electric Power System Research No. 57, 195-204 
 
2. Bayod-Rujula, Angel(2009): Future development of the electricity system with distribution generation, Energy No.34, 377-383 
 
3. Mendez, V, H and et.a(2006)l: Impact of distribution generation on distribution investment deferral, Electrical Power & Energy 
System No. 28, 244-252 
4. Ministry of Energy: Iran Power Industry in 2008 
5. Pepermans, G and et.a(2005)l: Distributed generation: definition, benefits and issues, Energy Policy No.33,787-798. 
6.  Saaty, t.l(1980).The Analytic Hierarchy Process. Computer&Operation Research 36, 1622-163 
 
Factor               Sub-attributes                  Sub sub-atributes                   result 
X=0.565 X1=1 I=0.677 DG=0.737 
NG=0.263 
  C=0.323 DG=0.773 
NG=0.227 
 Y1=0.545 IN=0.382 DG=0.762 
NG=0.238 
  L=0.242 DG=0.828 
NG=0.172 
  F.O.R=0.189 DG=0.767 
NG=0.233 
Y=0.435  QP=0.105 DG=0.811 
NG=0.189 
  R=0.019 DG=0.213 
NG=0.787 
  
Y2=0.455 
  
  P.E=0.531 DG=0.706 
NG=0.294 
  M.S=0.241 DG=0.762 
NG=0.238 
  
 
D.N.O=0.228 DG=0.706 
NG=0.294 
